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apsTaac? =—sdIn laboratory work (see Was" below) it was shown that 
7 on illumination of golutions of chlorophyll and ite 


analogues which contain a reducing substance the potential - 
of an inert metal elaatrode shifts in negative direction 
when inmerged in the solution. This is connected with the 
occurrence in the solution of a labile, electrode-aative, 
primary reduced forn of pigment. In the case of the pheophy- 
tina, in whioh thia form proved to be more steble than in 
others of the pignents inveatigated.the absorption apectrum 
of this form could gucceasfully be recorded at low fempora~ 
ture. It possesses & flat absorption maxinun within the 
range of 470-500 Mn. It was déenonstrated that the sensi- 
tivation reactions of the series of oxidiging-reduaing 
reactions through chlorophyll or its analogues pasa & 
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stage of formation of the primary reduced form. It is - 
ionized. The nature of this forn and its relationship with 
the secondary reduced red form of the same pignents hes not 
been fully explained. In order to obtain experimental 
material on this problem a number of experiments with 
app1i@ation of spectral and electrometric methods was per - 
formed, Fig.1 shows the alterations of potential of tha 
platinum electrode in a solution of chlorophy,; and 
ae “‘pheophytin in: pyridine on jllumination of tha zolution in 
: sxouum. In both cases the potential rises again after an ie 
initial decrease. Within a few minutes it attains a level 
of equilibriun which 1s determined by the content of the ee 
ie ! Ws primary reduced form. In switching off the ligth the potenti+ = 
> i : al decrease to the initial level or farther. The oxplane- a 
| 


tion has to te sought in the further alteration of the 
primary form or in ita conversion to the secondaty one 
which possesses no electrode~activity, or in the decrease 
in activity of the primary form itaelf as a consequence of : 
. e.g. interaction with the solvent or reducing agent. Both = 
| 7 factors may exert influence here. The conclusion on the ee 
. . change of the primery form, a9 ahown in fig.2, is correct. 
i ~ Phe position of the minimum of the curve depends on 
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chlorophyll concentration. Ag it is impossible to cite 
all test results here, the authors only pofnt out that 
the electrometric measurementa under different conditions 
agree with the above-mentioned assumptions. The absence 
of eleotrode-activity in the secondary reduced form ia 
directly confirmed by tefa in vaouun by pouring phasophy~ oe 
tine solution to the eleotrode. Fig.3 shows the tefst a 
results on the influence of low temperatures (-1Q0°) on Eg 
the formation, speed of the primary photoreduced form of phae- 
ophytine: The speed: of t}e reduction progress atayo the. ia 
- game at--100;=60 and 20°C, Further. the speed of the ine - 
verge reaction was examined at .the game temperatures and ja 
darkness. In the oase of phaeophytine at -20 C the inverse ~ 
-yeaction proceeds so slowly that the course of the curve 
i BAe at cannot be influenced during the short duration of the 
7 - ' test, Therefore the reaction speed ia fully determined by 
a the speed of the direot reaction. This evidently proves 
that the formation of the primarily photoreduced form 
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represents a mera photochemical procedure - transition of 
an electron fron the donor (reduction aubsatance) to the af 
le pignent molecule activated by light. The primary form ia 4 
pefe> very capable of. reaction, electrode-ective, possesses & aa 
te ; high reducing potential and a molecule cherge. All this 
indicated that it is probably a compound of the type of 
an ionized free radical - the semiquinone. The red photo- — 
reduced form apparenty ia a further alteration product 
of the primary form by addition of a proton. Whether this 
takes place directly by addition of the ionized semiquinone 
or by dismutation is still, uncertain. 
(3 fig., 11 Slavic references) 
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| + PITLE The Nature of the Frimary Light Reduced Form of Chlorophyll end its ge 
Analogues ,a8 Investigated by the Use of D20. ea 
(Issledovaniye prirody pervichnoy fotovosstanovlennoy forny khloro- 


filla i yego analogov 8 primeneniyen D 0.-Russian) Pe 
PERIODICAL Doklady Akademii Nauk SSSR, 1957,¥o. 118,ur 3,pp 530-933 (U.S.S.R.) | 


| 
| 
ale ABSTRACT The data given in former reports prove that the primary light re- 
cf duced form of chlorophyll and its analogues discovered by the au- 
thor which are the first light reduced atage of these pigments are ies 
| according to their nature & free radical,i.e. an donized semiquinone. Ho 
It is formed by electron transfer from the reducing substance to a 
aa the long-lived excited biradical pigment form.The question whether 
mn the formation of the primary reduced form is really only. the result 
* ‘of the electron transfer to the pigment or whether a proton is also 


taking part here,can,however,not be considered ag definitely solved. 
By simplifying the system the following 2 reaction series can be 
realized on the occasion of the light reduction of clorophyll and 
its analogues .They contain the formation of the prinsry reduction 
product with prope rties which were discovered in former investige- 


ns 
| _ytions« gyi’ 4 RHp -----» Ohl +RHg ----- >Ch1H_+ -RH, 


*, 


vo -, put 
Chi’ + BH, -----> hl + RH’----- > Chil + B. 


: Chl «chlorophyll in the biradical state,RHg=the reducing substance, 
Card 1/3 and Chl =the primary and secondary forms.For the purpose of a de~ 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001963020004-6" 


"APPROVED FOR RELEASE: 09/17/2001 


Hel WARE EAR PRERTS REAR NEEIATE! ae wee . 
Vhoo a Sn SEES ENS ss Nar a emer meme 


The Nature of the Prinary Light Reduced Form of. 26amt65G/'59" a . 
Chlorophyll and its Analogues,as Investigated by the Use of D20. 


finite solution of the question as to which series of these reac- 


tions has to be preferred in every.case with reference to the forn- 


ation of the primary reduced forn,the authors decided to use the 
well-known kinetic method which is based upon the substitution of 
the unstable hydrogen (H) by deuterium(D). Illustration I shows the 
influence of the substitution of H by D in ascorbic acid on the ve- 
léoity of formation of the primary and secondary reduced pheophy- 
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tin -a- forms .The mentioned substitution does not slow down- this 
; “peactjon,on the contrary,it elightly accelerates: the reaction..In 


contrast to that the substitution of Hg0 by D,0 slows down the ve- 


locity; of the appearance of the red reduced form to a gréat extent. 


The. transition of the primary reduced pheophytin product was pro- 
yed by the direct experiment (fig.2).Thus the results of the use 
of Do0 are absolutely against participation of the proton in the 
formation of the primary reduced form,in. contrast to the formation 
of the;secondary reduced form.The latter is formed by the primary 
photo-rhemicel electron transfer from the reducing substance to the 


pigment which is in the long-lived excited statea.The electron con- 
nection obviously takes part at an. arbitrary place of the system of: 


conjugated bindings: which considerably changes ‘the absorption spec 
trum of the pigment and makes it indistinct.The secondary reduced 


form is obviously a 


result of a further proton connection.The absorzp- 
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tion spectrum becemes more discrete though it differs from the spec~ 

trum of the initial pigment. The use of Do0 permitted the repeated 

confirmation that the red-violet reduced compound which develops on 
ae the occasion of the light reduction of phtaloyanine. Inapite of its 
a} instability represents the secondary reduced form,since its veloci- 
es ty of formation,especially that of the regressive reaction, decreas- 
| es in the case of the substitution of H by D in the reducting sub- 
ma : stance. There are 3 illustrations and 8 Slavic references. 
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a report submitted IV Intl. Cong. of Biochemistry, Vienna, 1-6 Sep 1958. 
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@ITLE: The Mechanism of the Photoreduction of Chlorophyll and Its 
. Sensitizing Effect. (Mekhanizn fotovosstanovieniya khlorofille 
i yego sensibiliziruyushchego dey stviya) 


PERIODICAL: . Zhurnal fizicheskoy khimii, 1958, Vol. 32, Nr 5, pp. 969-980 
Keron erence He USSR) ne ee 
STRACT s ' The investigations by A. A. Krasnovakiy based on a work by 
K. A, Timiryazev (Ref 4),and carried out at the Laboratory 
o? Photochemistry under the direction of A. N. Terenin, 
Member, Academy of Sciences, USSR, showed that chlorophyll 
in solution cenbe reversibly photoreduced by ascorbic acid 
and other dienol compounds; on this occasion a relatively 
atable reduced red form of this pigment is formed which has 
a higher reduction potential and in the dark reconverts into 
its initial form especially on the addition of an oxidizing 
agent, In further works by fo Ap Krasnovskiy a similar reac’ - 
tion was observed in the case of compounds of an analogous 
structure of the chlorophyll, as, however, the investige.- 
_ tion results are incomplete, the present work carried out with he oa 
collaboration by V. A. Gavrilova ig-devoted to the clarifice’- . we 
tion of the reaction mechanism as well as to the investigation 
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The Hechanism of the Photoreduction of Chlorophyll and Its 16=32-5-1/47 ace 
Sensitizing Effect : vee 
of perhaps occurring intermediate products. The spectropho- 
tometric investigations carried out showed that the photo- 
chemical velocity of reduction of chlorophylls and pheophyt- bis 
4nes in pyridin with ascorbic acid, and in toluene with phen - ae 
ylhydrezine increases steadily with the concentration of the eee 
yeducing agent, which fact points at a dependence on the pro- 
bability of collision of the reaction molecules. A temperature 
drop to -40°. effected a practical standstill of the formation 
reaction of the red modification, while an exchange of hydro- 
gen by deuterium in the reducingpgent showed that the forna’.- 
tion of the red reduced form of chlorophyll as well as of pheo- 
phytine is no pure photochemical reaction but a stage of the : 
prdon transfer in the dark, Continuing the worksby Timiryezev act 
(Ref 4) it wae found that the reduction process in the dark Bx 
with zine and. the photochemical one in the light lead to the 
same products. Corresponding to the experimental results of 
the potentiometric experiments it-is assumed that. a. primary 
form of the photoreduction develops before the formation of 
the red modification end that it produced a remarkable re- 
action on the electrode, this intermediate product having 
been more stable with analawai containing no magnesium then 
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he Meshanisn of the Photoreduction of Chlorophyli and Its 16-32-5-1/47 
:  Seneitizing Effect 
with magnesium containing ones}; it -was also found that its 
formation can be espedally well observed at low temperatures. 
On heating, this fora converts partly to chlorophyll and part~ 
ly to the red reduction form, while an addition of hydrogen — 
 gcceptors also-in the case of low temperatures causes a re-forma- fe 
_-tion of the initiel pigment, which fact distinguishes this . Be 
_ form from the cecondary redustion-formy—just-es_well_as the on 
-~-9bservation that in the case of. a hydrogen-deuteriun exchange - — 
no change takes place, and thet there is proof that hydrogen 
does not take part inthe formation reaction, Conductometric 
measurements shcwed that this primary reduction form is an 
ionized one and that it has 4 charge which fact also di- 
stinguishes it from the secondary form and leads to the as- 
-gumption -that it is a free radical of the type of an ionized 
“gemiquinone. A scheme of the reversible photoreduction of... 
chlorophyll and its analanes is given es well as explanations ie 
concerning the mechanism of the hotosensibilization ef chlo- _ 
rophyll in redox reactions in solutions serving 2S experimen- 
tal basis for investigations of the effect in the living leaf, 
and where the electrochemical methods used for the first time 
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_ oan. alec be. applied. sicdenafaldy in. investigations of .photo- 
chemical reactions of other dyes. Pinally the author thanks 
-A. No Terenin, Member, Academy of Sciences, USSR, and: Profes:- 
_ . Sor A. A. Krasnovekiy for their interest in this work. 
“> Phere: “are 9 ‘Figures and 29 references, 28 of which are 
Soviet. 
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TITLE? On the Original Reduced Yorm of Soze Coxpounds Belated to 
Chlorophyll RS 4 


(0 pervichnoy vosstanovlennoy forme nekotorykh rodstvennykh 
-- khlorofillu soyedinenty) . pe 


“PERIODICAL © Doklady Akademii Nauk SSSR, 1958, Vol. 118, ir 6, 
:¢ ppe 1146-11h9 (USSR). 


« eR 


ABSTRACT? _ The photochemical reduction of chlorophyll and pheophytin 

taking place. in 2 stages was proved in previous elaborate 

investigations. by the authors (references la to 3). The first 

stage leads to the original reduced form of the pigment. It has 

the properties of a free radical, viz. of semiquinone. This is 
achieved by-the-photochemical_transfer_of. an electron from the ms, 
reducer to the pigment. Protophsophytin, bacteriopheophytin and ~~ § 
haematoporphyrin which are capable of reversible reduction at. 
roometemperature, were investigated in this report (references 
3,4). The authors selected magnesiumfree compounds for spectro= 
-graphical investigations, because they hoped the reduced forms 
Gard i/y would be:more stable (references 2,1 v). The previously described 
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On the Original Reduced Form of Some Compounds Related = 20-128-6..27/1)3 
to Chlorophyll 


method (reference 1,2) was applied for the determination of 
: the unstable reduced form, viz. spectrophotometry at low tem= 4 
cae ' peratures, A more complete spectrum of absorption of the ori= at 
ginal reduced pheophytin..form a, than given in reference 1 Vv; ae 
isi given in figure 1. A comparison of these two spectra is gis “ 
ven. The yellow-greenish initial coloring changes rapidly to a oe 
red coloring b y the illumination of an evacuated protopheophytin- eee 
solution containing ascorbic acid in pyridine, at ~ oC. The coe 
product of the reduction has a rather characteristic spectrum ee 
of absorption (figure 2) with a small maximum at 6lo mg, two sen! 
maxima within the range of 550 - 555 and 520 mm, a pronounced 7 
maximum at 4éo ma and a flat maximum at hoo mgt The product 
is apparently rather stable under anaerobic conditions at - oC. 
When air is let in, and the product is shaken, the spectrum 
returns instantly. to the initial state, but it preserves reversi« 
bblity very well. It reacts as quickly with safranine, riboflavin 
and several other dyes. The photoreduced solution becomes. greenish 
yellow by heating up to room-temperature. It is seen from the spec= 
;: trum that the red product passes over partly into the initial pig= 
: Gard 2/h ment. (figure 2). From these properties it may be concluded that 
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| the red product represents a previously unknown form of proto= 


pheophytin. Bacteriopheophytin was (very) rapidly reduced at low 
temperature and led usually to yellow, relatively stable ‘products 


.of a deep-going reduction of apparently partly destructive charac= 


ter, An unstable intermediate product was observed more clearly 
when. phenylhydrazine was used as reducer. ‘The spectrum could be 
plotted only approximately. A maximum of absorption at 6ho m “& 


‘exists there; In‘the darimess it passes already at low temperature is 


partly over into the initial pigment, partly into the secondary ee 


yellowish reduced product without visible maxima, “Also the exi= ae 


stence of the unstable original reduced form of haamatoporphyrine 

was proved. Due to a white illumination of the pyridin-solution ae 
in the presence of ascorbi¢ acid, the pink coloring changed rapidly Zeteed 
into orange-yellow at —o°C. ‘The maxina of the initial pigment Dim 
decreasing due to the photoreduction— and the increasing absorp= ae 
tion within the range 6f about 160 m (A. ‘are given in figure 3. eee 
An illumination lasting more- than 30 seconds had no further Pare 
effect since a state of equilibrium was apparently attained, The 
admission of air or the addition of other electron.acceptors 
Shows the same effect as ‘with pheophytin. Also heating shows the 
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" November. 4, 1957, by Ae Me. Terenin, Academician, 
- November 1,. 1957, a 


& 


‘On the ‘Original Reduced Form of Some Compounds Related 20-118 _¢.27/1,3 
to Shiorophyll .. ie : Oe | 


same effects, It may be assumed that the unstable product is 
semiquinone.* The conception that the electroneconnection takes 

place initially at the place of the main system of the conjugated 

Compounds “and that it. destroys. this: system (reference 3), is 

confirmed. by the results of this élaborate investigation. The foo 
lacking or the presence of metal in the center of the molecule nes 
is of great importance for the kinetics of reduction. The replace= oa 
ment of hydrogen by magnesium’ increases the instability of the here 
initial reduced form of pigment ‘and consequently the capability pa 
of the initial pigment for rapid cyclic oxidational reductive con# ors 


‘versions. 


There are 3 figures, and 5 references, of which are Slavic, 
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“AUTHORS: =“ Yevstigneyev, V. B., Gavrilova, V. A. — 204119-1-34/52 


> LITLEs ' An Investigation of Some Problems Concerning the Mechanism of 
ga “ee a Sensitization of Redox Reactions by Chlorophyll and Its. 
Analogues With the':Use of DoQ (Issledovaniye nekotorykh 
. Voprosov mekhenizma sensibilizatsii okislitel'no- 
. vosstanovitel'’nykh reaktsiy khlorofillom i yego analogami, s- 
. primeneniyem D,0) - 


PERIODICAL: § Doklady Akademii Nauk SSSR, 1956,‘Vol. 119, Nr 1, 
_".. pp. 125-128 (USSR) 


.. vl ADSTRAGTs- In papers (references 1-4, 8b) it wae proved that the 
Be aie y at ‘ sensitization mentioned in the title in solutions includes a 
atage of the formation of a labile pre-reduced form of the 
sensitizer-pigment which ig followed. by a reaction of this 
form with an oxidizer. According to the existing data. 
(references 3,4) an original (primary) photoreduced form 
which according to ito nature is an ionized semiquinone 
o » (references 5,6) serves as this reduced intermediate product. 
pe te ie A high reactivity of thia latter form makes assume that the 
Pde a Ee *" gecondary protonic-form (references 1,4) of the pigment does 
Card vf 5 ; on.this occasion not find time for formation - in any case 
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not in quantities which can play a part ‘worth mentioning. A 
simple scheme of the possible 5. partial chemical reactions 
-in the above-mentioned sensitization is given. The oxidized 
“reducer can form by the. series of reactions 1,2,3, or 1,4,5. 
This reaction mainly takes place according to reactions 1,2,3, 
es When: reactions 4 and 5 play a part at all, then it ig a 
gi oN minor one.-In view of the fundamental importance of the. 
a mechani gh: under--review . the authors wanted to obtain additional 
‘ @xperimental material on it, In this paper they investigate 
“the influence of the substitution of the labile hydrogen in 
_ the reducer by deuterium upon the velocity of the photo- 
' reduction of the azo dye in pyridine which was sensitized 
- ‘by chlorophyll or ‘its analogues. As wag proved earlier (ref..7) 
—_ “ ree such a substitution of H by D does not act upon the formation 
eka: : : velocity of the primary photoreduced pigment form. But the 
: ns SE -. _. formation of the reduced proton-form (references 7,8) is 
strongly slowed down (twice or more). It could therefore be 
hoped that the uge of Do0 would help to obtain valuable - 
; ,. . material with regard to the mechanism of sensitization. 
Card..2/5 ‘, @ + be and a, b- chlorophyll-solutions, a-pheophytine- and - 
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_magnesium-phthalocyanate in pyridine (about 107) Mol/liter) 
_were, used, Ascorbic acid and hydrochloric phenylhydrazine 
(107? - 1075 Mol/liter) were used as reducer. Methyl red was 
used as hydrogen~electron-acceptor. The velocities of the , 
sensitized reduction of the acceptor under illumination (with 
the exclusion of oxygen) by light that is only absorbed by 
the sengitizer-dye (light filter Rg-5) were compared, where 
2m 10% H,0 ot Dj0 was added to pyridine. Figure 1 shows the ce 
result of an experiment in diagram form. The difference of the 
reaction velocity in the presence of Ho0 and Do0 was gmall. 
The chief material is given in table 1. No dependence of the 
experimental results on the change of. the quantity of the 
reducer (ascorbic acid'or phenylhydrazine) or on the 
intensity and time of illumination could hitherto be 
determined. From the figures of the last line of tahle 1 
clearly follows that such a retardation of the reaction which 
takes place in the case of a substitution of H by D in the 
reducer during the formation reaction of the secondary , Oy oes 
Cara 3/5 reduced form (40-50%) (references 7,8) does not take place a 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001963020004-6" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001963020004-6 


Sst 


An Investigation of Some Prohlems Concerning the Mechanism of. 20~119-1-34/52 
Sensitization of Redox Reactions by Chlorophyll and Its 
Analogues With the Use of D,0 


in this case. Bither the velocity of the sensitized reaction 
is only slightly slowed dewn or even markedly accelerated. 
Thereby it is confirmed that the formatiqn of the reduced 
protonic-form of the sensitizer does not represent an 
obligatory stage of the sensitized reduction. Therefore the 
sensitization actually predominantly, if not exclusively, 
takes place by the formation of the primary, reduced ie 
electronic form of the sensitizer with an immediate reaction &: 
of this form with the acceptor-oxidizer. The addition of a 
proton and the formation of the leuco form of the reducible 
dye apparently takes place on the way of further reactions 
of the primary (electronic) reduced form (of the ionized 
semiquinone) of the acceptor (reaction 3). Similar investi-° 
gations with acetone-solutions of dyes fully confirmed the - 
above-given resulta. ae 
There are 1 figure, 1 table, and 10 references, 9 of which es 
-are Soviet. a 
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PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, 
Vol 23, Nv 1, pp 74 - 77 (USSR) 


ABSTRACT: “In the present paper the author discusses the discoveries 

made at the Laborstory of Photobiochemistry of the Institut 
“biokhimii im. A. HN. Bakha Akademii nauk SSSR (Institute 
of Biochemistry imeni A. N. Bakh of the Academy of Sciences, 
USSR) under’ the supervision of A.M. Terenin as well as al 
those made by Livingston (Ref 3) and his collaborators (us) —z 
on their own part. These detections refer to the propertics “ 
of chlorophyll in suche polar solvents as benzene, toluene, 
CCl, and other substances, the change of fluorescence in- 


tensity with simultaneous change of the atsorption as de- 
pendant on the absence or presence of minute quantities 
. of a polar compound in the solution. In the preceding paper 
‘Card 1/2 (Ref 2) the author detected a similar phenomenon in the ~ 
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On the "Activation" of the Fluorescence of Chlorophyll - 
and Ita ere ts 

: _ aynthetie compound magnesiun phthalocyanine in toluene. 

The fluorescence intensity of chlorophyll in purest - 

toluene, for instance, is greatly increased already by 2 

 gmall addition of water that flows over it in the form 

_ of humid air (activation. by. polar. solvents) (Figs 1,2). 

According to observations made in this field end additional 
data on the influence of temperature (Fig 3) the author 
arrived at the following conclusions: In apolar solvents, 
the chlorophyll molecules and their analogues with Ng 
represent non-fluorescent dimers. Tho whole phenomenon is 
lacking in the analogues of chlorophyll without magnesiun 
since the bond of two molecules is produced by way of 
the magnesium atom. By adding a polar solvent, the diners 
are split into monomers due to effiliation of the polar 
compound to the pigment. The author emphasizes the fact 
that luminescence is present only with molecularly 
distributed chlorophyll molecules and can be produced only 
in that molecular distribution into. which the agsregates 
of the molecule are transferred by the "activators", i.e. 

nes polar compounds. There are 3 figures and 6 references, 3 

“Card 2/2. of which are Soviet. 
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TITLE: -—-—«On_ the Photoreduction of Bilirubin and Protoporphyrin in Connection [iM 


With the Study of the Photoreduction of Chlorophyll (0 fotovosstaov—. 
“*. -Lenit pilirubina i-protoporfirine v svyazi.s izucheniyem foto- * 
vosstanovleniya khlorofilla) : zn 


* PERIODICAL: | Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 3, pp 691-694 (USSR) 


ABSTRACT - The chemical mechanism of the reaction, mentioned in the title, of pee 
chlorophyll and its analogues (discovered and studied at the labora- [i 
toriya fotobiokhimii = Laboratory of Photo-Biochemistry of the In- aK 
stitute mentioned in the Association) (Refs 1,2) so far remains 

_unclarified. The authors quote the findings hitherto made with re- 

“gard to this problem (Refs 1-10). for ited with of obtaining 

further data, bilirubin (Ref 12) was tested with regard to its — 
photoreductibility. Bilirubin contains the same 4 pyrrole rings; nee 
connected by methine bridges, 48 the porphyrins, the pond chain, oY 
however, remaining open. Therefore, there is @ bilirubin absorption - 
maximum in organic solvents in the short wave range of the spectrun, 
at about 450 mp. Solutions of reactive bilirubin in pyridine and 
alcohol were investigated. They contained ascorbic acid or phenyl 


cog 


a i: Card 1/4 hydrazine. In vacuum tubes, the evacuated solutions were illuminated 
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through a light. filter BS-8 which outs off the ultraviolet spectrum 
renge below 370 Mp and subjected to apeotrophotomatry. The tests- 
showed that the bilirubin maximum decreased only slowly and irre~ 
versibly, whereas the absorption maxima of chlorophyll and other ; 
porphyrin pigments (with or without magnesium in the molecule center) jie 
‘changed significantly and reversibly (Refs 1,2). The counter~ ae 
reaction did not occur on the addition of air. These findings were nig 
_.._.. sonfirmed_by_ the eleotrometrical measuring method of the redox ee 
potentials of photoredusible solutions. The test-results with bili-~ iy 
rubin directly substantiate the assumption. that a closed system of i 
conjugate double ponds plays the most important role in the photo-— 
reduction of pigments. The results of the tests with the photo- 
reduction of protoporphyrin, 4s carried out by the authors, also 
point to this fact (see diagram; Ref 12). Figure 1 shows the changes 
of the absorption spectrum of an avacuated protoporphyrin edation [im 
in pyridine. that contains ascorbiv acid. They occurred with illumi- 
nation and with the counter-reaction of the reduced product at 
_ “oom temperature and at -40°. From the analogy with the primary 
Card 2/4 processes that take place in the photoreduction of the pheophytins | 
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Oe etek re a -- a and b, of prote-phophytin, and hematoporphyrin (Refs 2,3), the ... Si 
aes Authors assume ‘that. the now formed, highly unstable reduced product 
(absorbed in the 470-475 mjrange) constitutes the primary phote- -— 
reduced form of protoporphyrin, i-e. & free radical of the typeof 
Ga & an icnized semiquinone (Ref 4). Although the lateral substituting 
groups are not of fundamental importance for the photoreductibility 
of the pigment, they may ‘nevertheless affect the kinetics of partial ae 
reactions, and consequently the result of the reaction in general 
(Refs 2,3). The capacity of protoporphyrin to form the primary ee 
electrode-active form is confirmed by alectrometrical measurings ] 
of the redox potentials (Fig 2). The above results prove the fact 
thet the photoreduction of protoporphyrin - which does not contain 
a cyclopentanone ring - yet occurs on the same pattern as in the 
case of chlorophyll. These results re-confirmed the fact that this 
very.ring system of conjugate double bonds is the localizing point 
- of the photochemical reduction process of the pigment. The absorped 
light quenta by acting upon. the T-electrons of the system of said 
duce. the system (due, apparently, to 2 conversion into a 


Sra : Jo. 0... ponds,..in a 
TESS -piradical,;Ref-16) into. a. state in waich it is capable st at 
Gard 3/4 - a surplus eee rea. The localiaing of thé latter (if it occurs at al). ti 
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still. remains unknown. In conclusion approaches of the solution 
of this problem are indicated.— There are 1 figure and 16 refer- 
ences, 13 of which are Soviet. 
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AUTHORS : - Yevstigneyev, Ve Be, Gavrilove, V. A. SOV/20-126-2-51/64 
TITLE: . _} . Photosensitization of Redox Reaotions by Chlorophyll Under 


’. Heterogeneous Conditions (Fotosensibilizatéiya okislitel’no- 
- yosstanovitel’nykh reaktsiy khlorofillom v geterogennykh usLoviyekh ) 


‘PERIODICAL: Doklady. Akademii nauk SSSR, 1959, Vol 126, Nr 2, pp 410-415 (USSR) 


ABSTRACT: ‘There are facts which indicate the ebility of chlorophyll mentioned 
bf in the title; however, they do not prove it directly (Refs 8,9): 

Above all such a proof is missing for the eggregated state at an 
apparently existing separation macro-surface: pignent-medium., The 
latter system is the subject of the present paper. The medium was 
an aquecus one: both a) the electron source and b) the electron 
receiver were solved. In case 2) ascorbic acid and in case b) azo 
dyes were used: methyl red, acidic blue and acidic orange, which 
supply irreversible reproduction products. As heterogeneous 
sensitizing systems suspensions of chlorophyll, phcoplytin and 
magnesium phthalocyanine were usec. There were difficulties in 
obtaining suspensiomof the two former pigments which were overcome 
by recording absorption curves without dye. The photoreaction took 
place in vacuum vessels (Ref 10) while boiling the solution. Table 

Card 11/3 4 shows the sensitizing effect of the pigments in experiments 
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Photosensitizetion of Redox Reactions by Chlorophyll Under. SOV/20-126-2-51/64 
Heterogeneous Conditions 


~ carried out by filtering off the pigment particles. A comparison of a 
-_. the absorption quentity in the maxima of the dyes after illumination cae 
Be ee amd after a storing without illumination undoubtedly indicates a... ... 
To J. photosensitizing effeot of the pigment-suspension. Further the  s—:— 
oe ee authors found out that the course of the sensitized reaction can 
' also be followed up without filtering off the pigment. For this 
reason the extinction of the mixture has to be measured 20 - 30 
seconds after shaking (Table 2, Fig 1). The sensitizing effect of 
the pigment is due to the surmownting of the activation energy of 
tha reaction hetween the two raspective components. The rate of the 
sensitizing reaction increases at illumination with sight which is 
absorbed by the'pigment only (Fig 2A), and also in the case of Bat 
density increase of the sensitizer suspension (Fig 2 B) within ii 
certain limits, The concentration of the reducing substance oe 
exercises a strong effect at low concentrations and vice versa, The 
sensitizing reaction takes place better in on acid medium. The presaxce 
or absence of air in heterogeneous systems in an equous medium is 
. without great importance for the reaction rete. In conclusion 
verious hypotheses are expressed concerning the photosensitizing 
Card 1/3 mechenism and papers are discussed (Refs 4, 5, 9 - 18). The 
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Photsensiti sation of Redox Reactions by Calorophyll Under SO¥/20-126-2-51/64 
Hetereesneeus Ponda tdioae 


- simplified mechani sa described is by al]. means possible inthe 
ease of chloroplast granuli. There are 2 figures, 2 tablea, and 
18 references, 5 of which are Soviet. 
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- Yevatigneyev, Vs Bes Gavrilove, ¥, Be SOV/204427~1-55 /65 


im 


An Investigation cf the Wachanism of Photosensibilization of 
Oxidation-reduction Reactions by Chlorophyll in Solutions by 
Measuring Their Electroconductivity (Isucheniye mekhanizmna 
fotosensibilizatsii okielitel'no-~vosstanovitel'nykh reaktsiy 
Khlorofillom v rastvorakh putem izmereniya eloktroprovodnosti) 


eae Akademii nauk SSSR, 1959, Vol 127, Nr.1, pp 198-204 
(USSR) — 


A scheme is given initially according to which, in all - 
probability, the sensibilization mentioned in the title proceeds. - 
(Refs 1, 2); Chi” is a primary reduced form of pigment, that is 
a free radical of the semiquinone type (Ref 3) which is 
produced by the clectron addition to the pigment molecule 
activated by light. Cne of the symptoms of the occurrence of 


“Qhl= dn the solution (under certain conditions, especially in i 


oe pyridine in the. presence’ of phenyl hydrazine) is the change of 
’ the electroconductivity of the solution when it is illuminated 


(Ref 4). The character of this change and the reduction of the 
electroconductivity when the light is switched off differs with 
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eg Oxddation-reduc tion Reactions by Chlorophyll in Solutions by Heasuring 
Meir Blootroconductivity GE esas ae eg ie es Ba ey oe eerie Bee eee se, = 
perinantal conditions 
mary form reduced by light as voll 
ation.of other reaction 


various dyes, and i 


a typical picture which results 
ght and. darkness in an evacuated te al 
vidine ( nO an ee 


ee! 


Of \a quick interaction with Chl: PAE oe 
te ikumination, This ought to. Eg see 
ctroconductivity (gets 4s ole ee 
in the-case of the chlorophyll a. © 
lorophyll will considerably Oe 
hnown in figure 1. Such an 


_.” influence the change. : 
“ot is ‘te be expected especially 
that the introduction ofthe ch 


reduce and even stop the changes § 
affect would prove the correctness of the said mechanism. The 


influence of the presence of some dyes the reduction by light 
of which can be sensibilized by chlorophyll @ on the changes of 
the elactroconductivity wes investigated: methyl red (Ref 6), 
safranin T (Refs 6, 1), azide blue (nef 8) and finally carotene 
Card 2/3 - (Refs 9, 105 12, 16). Table 4 shovs quite obviously that the 
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~ Their Electroconductivity 


‘sald electroconductivity changes coage completely in the foe 
. presence of the acceptor, but begin again according to tne : 

reduction by light of the acceptor. Figure 2 shows the resulte 

of experiments with safranin, Its introduction into the pose 

solution increases the electrocenductivity rapidly. This is the oe 

consequence of the ionization of the dye in pyridine. - : Cpiias 

Pluctuations of these changes take place, but Stop after several 

illumination periods. Thus the participation of the ionized 

form reduced by light of Pigment in the s€isibilization i.e, 

the correctness of the initially mentioned’ scheme wag proved. 

In pheophytin a similar phenomenon is observed, but its 

Picture is not go Clear. Table 2 shows the influence of carotene, 


There are 2 figures, 2 tables, and 16 references, 11 of rhich ia 
- are Soviet. xs ae 
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 PITLE: Comparison of reduction potentials of chlorophyll and 
baoterial pigments exposed to light 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 141, no. 2, 1961, 477-480 


‘TEXT: For comparieon of the reduction potentials of chlorophyll (Cp) 
obtained from nettle by ohromategraphio separation, of the becterio- 
chlorophyll (Bep) of Rhobopseudomonas palustris and of the bacterioviridine 
(Bv) of Chlorobium lamioula, mixtures of the pigments were exposed to the 
-..-Light.of-tha absorption maximum-of-Cp and the absorption maxinum.of the 
bacterial pigment. The bacterial pigments were prepared by Ye. V. 
Pakshina, a collaborator in the authors’ Lateratory. The followin 
mixtures were examined: chlorophyll a+ b and bacterioochlorophyll (x); 
chlorophyll a and bacteriochlorophyll (II); chlorophyll: b and 
bacteriochlorophyll (III); bacteriochlorophyll and bacterioviridine (IV); 
chlorophyll a and bacterioviridine (V). ‘The examination was carried out 
in vacuum tubes by means of a Beckmann DU spectrophotometer or an 
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Compari.aon of reduction potentials of «2. B101/B110 


-Ch-4 (SF-4): spectrophotometer. The band absorbed by Bop was obtained by 
means ¢f a light-filter combination (5mm) from C3C-11 (SZS-11)+KC-19 (KS-19) 
which did not permit penetration of (700 my light. The band absorbed by Ly 
Gp was exponed by maana of a filter combination from C3C-3 (SZS-3)+}(-4 
-(2n8-4) whinh allored penetration of the 410-590 ma bands naxinum ; 
~480-470 mu. Experiments with mixture I (approx. 107? mole/liter) 
dissolved in methanol with approx. 107! aole/liter of phenyl hydrazine as 
a reducing agent showed the following: Cn exposure to light (770m) 
absorbed by Bop the intensity of the abscrption maximum continually 
decreased, while the intensity of the Cp (660 my) absorption band remained 
unchanged. Exposure to blue light (436 m4} reaulted in quick reduction 
. of light absorption by Bop, while the absorption maximum of Cp at 660 mu 
‘remained almost unchanged. During a control test with Bep and the reducing 
agent avlely, the intensity of the 770 as band did not change on exposure 
to blue light. The same result wes obtained for I dissolved in pyridine, 
ascorbic acid being: used as reducing agent, as well as for mixtures II 
and III, Sensitized reduction of Bep ocsurred in each case. The reduction 
potential of Cp is, therefore, higher than that of Bep. Under the same 
conditions pheophytin a and b and prote:bhicrophyll were also effective. 
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» No sensitized reduction of Bep occurred in mixture IV after exposure to 
‘ blue light. The rediction potential of the primary reduced form of By 
_ (Chlorobium-cklorophyll) is, therefore, smaller than that of the 

corresponding form of Cp. A different process was chosen for mixture V 
because both pigments have equal absorpticn spectra and, consequently, 
separation of light by means of light filters was not possible. 1) The ait 
reduction of Cp and Bv was separately examined (dissolved in pyridine, ae 
ascorbic acid as a reducing agent). This resulted in a slower reduction wer 
of Bv (Fig. 2), 2) The concentration of Cp was a) doubled; b) the sane oi 
amount of By was added. As shown by curves 3 and 4, the addition of By 

oe inhibited the reduction of Cp. Curve 4 may be interpreted as an 

- esceleration of the reduction of By due to the presence of By, Therefore, 

in all the experiments Cp formed active reduced compounds having higher 

reduction potentials than the corresponding forms of bacteriopigments. 

Vegetable and bacterial pigments can therefore be distinguished already. 

in the molecular state and not only in the living organism. This ye 
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contradicts the assumption of the same primary photochemical phase 

(photolysis of 4,0) in bacteria and plants. There are 2 figures and 12 
_ references: 9 Soviet and 3 non-Soviet. The two references to English-. 
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a ABSTRACT: In continuation of earlier work on the evolution of 
| photosynthetic function, the ability of one intermediate oxidative | 
| reaction. product to photosensitize another was investigated, and bes 
j 
{ 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R00196302000 


eu gee RISERS TREN RITTER 
nats AERIS Cee Glee ea 


Ries ee 


4-6 


ESE STO SETI Ta Ta elelcres et , 


eBay Lh 


&3 


 pacterloviridin, or only.a mixture of the two latter. Concentra~ | 
| tion of the pigments was 0.4-0.5 x 10-5 mole/liter, and that of 
“i oxygen 1.5 x 1079. The chlorophylls were obtained from Urtica, the 
-; paeteriochlorophyll from Rhodepseudomonas palustris, the viridin 
“| from chlorobium thiosulfatofilum and chl.ethilicun. Results 
showed that the potential of the primary unstable oxidation prod~- 
uct of a and b chlorophylls was higher than the oxidizing poten- 
tial of the corresponding bacterial pigment compound. Earlier data 
on the higher rate of destructive photoxidation of bacterial pig- 


ments compared to chlorophylls do nut contradict the authors! find--; 9): 
ings, indicating rather the high instability of the primary oxida~ are 
tion products of the bacterial pigments and their tendency to aaa 
. change into stable oxides, particularly peroxides. The possible 
' evolution of chlorophyll, with its greater range of photosensiti- 
zing properties, from its intermediate oxidation products is dis- 
- gussed, as well as its double role as primary oxidizer or reducer, 
according to conditions. The-results presented support this 
-? assumption. Orig. art. has: 3 figures. = |: eae - 
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TITLES Photosenaitizing eanacity of adsorbed carotene 
SOURCE! AN SSSR. Doklady*, ¥. 155, no. 5, 1964, LLO4~1L197 


TOPIC TAGS? photoaynthasta, photochemical reaction, redox saystan, 
6 carotenc, photosensitizing capacity, adsorbed @ carotene 


ABSTRACT: The photosensitizing capacity of B-carotene adsorbed on 
alumina gel or polyacrylonitrile has been etudied to verify an 
assumption that besides chlorophyll, carotene in vivo might act as 
a sensitizing agent of some intermediate photochemical reaction 
occurring in the process of photosynthesis. The assumption was 
made on the basis of the atructural similarity of the carotene 
molecule to sensitizers in photography (cyanin dyes) and to the 
photosensitive material of the eye (visual purple). fin preliminary 
experiments, i¢ was shown that @-carotene adsorbed on magnesia prom 
_moted decoloration of thyonine in the preeence of ascorbic acid 

: upon illumination with blue light. In quentitetive experiments, the 
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t -extinction. coefficient. was measured during the process of gradual | 
: decoloration of a mathyl red solution containing ascorbic acid upon | 
; Allumination with blue light and in the presence of synthetic 
-! . B-carotane adsarbad on alumina gel or polyacrylonttrile. Plots of i 
the absorption of light versus time show the photosensitizing capa~ | 
city of the adsorbed B-carotene. The latter in a solution did not 
show this capacity, The mechantem of ‘photosensitizatian of the ' 
| photochemical reduction by adsorbed B-carotene is linked to ite 
_;. behavior. in. the form of a-complex with albumen in physiological 
.. processes, Orig. art. has: 2 figures... — . : ae : 
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ABSTRACT: his Author's Certificate introduces a two-component dynamometer contain- 
ing a force sensing unit, support and elastic spring element equipped with deforma- 
tion gauges. Design is simplified and temperature stability is improved by fastening 
the elastic element rigidly to the support at three equidistent points with connec- 
tion to the force sensing unit at three other points separated from the first three 
by a given angle. The deformation gauges of the ealstic element are mounted in the 
two adjacent arches formed by the fastening points. — 
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5 TITLE: The Study of the Working Efficiency in Political Economy.in the USSR. e ‘ 
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id Russian a 
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ABSTRACT: At the Conference (December 1956) problems of statistical metho- 
dology were diacussed. A precise assessment of working efficiency 

4s one of the fundamental tasks of calculation and statistics in 
the political economy of the USSR. Varicus suggestions were made 
in the course of lectures. For example, in many branches the level 
of working effioiencay could be calculated on the besis of natural 
exponents. For the time being 4t would, however, already be 
necessary to establish this level for political economy as a whole. 
Also the importance of the drafting of a united methcdology of the 
comparison of the level of working efficiency in the USSR. and in 
capitalistic countries was underlined. 
Tt-was_further_stated that working efficiency is in olcae 
connection with costs end can thus be celoulated on the basis of 

cost reduction. Further, the necessity was underlined of quickly 
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working out a system of justifiable and competitive prices. On various 
Dae leotures concerning this subject a short report is given and it is 

a stated at the end that experts in economy were beginning to teke eS 
ne interest in these problems of statistics and were in the act of ee 
od working out a method. 
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| ABSTRACT: The sieetrin of the electrons emitted by the 7. § MeV betatron construct 
‘ed at the Tomsk Polytechnic Institute was investigated. A brief description of the j 

' * betatron which has an Eeshaped magnet is given. The experimental arrangement is diet 

' gramed in Fig.1 of the Enclosure. The electron distribution was analyzed by means 

‘ of a sector type P-spectrometer, developed at the Institute; the electrons were de~ — 


, tected by means of two AS-2 typo gas discharge counters, connected into a coinci- 
‘ dence circuit. The electron spectra obtained at different output energies are shorn 


in Figs.2 and 3 of the Enclosure. Other figures in the text give the variation of 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001963020004-6" 


4 


. he half-width of the spectrum as a function of the electron energy, the yoltage on, 
’ the deflector, and the thickness of an aluminum absorber in the beam. The test re- 


" P 


Sete eae 


PROVED F 


praners 


CIA-RDP86-0 


Sg iiee 


ACCESSION NR: AP4024068 


1. 
Jt 
at 
' 


sults are described briefly. The tests show that under the optimum operating condi- 


{ 
‘tions the half-width of the electron energy spectrum does not exceed 1%. With de- | 
‘yiation from the optimum conditions the half-width of the energy distribution in | 


the extracted beam may increase to 5%. It is noted that these characteristics are 


‘adequate for medical purposes and radiation chemistry, but that for physical expert 
_ment requiring a high degree of accuracy a betatron of this type must be equiped \ 


with an appropriate stabilizing system. Orig.art.has: G figures. 
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 Pig.1. Diagram of the experiment: 1 ~ vacuum-chamber of the 
petatron, 2 ~ deflector, 3 - quadrupole lenses, 4 - electron 
duct, § = ionization chamber, 6 - ontrance aperture of tite 


spectrometer, 7 - spectrometer vacuum chamber, 8 ~ axit aper= 
ture of the spectrometer, 9 ~ Lead ahielding, 10 ~ gas counters. 
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Fig.3. Spectra at different i: 
. electron energies. 
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Fig.2. Energy spectrum of the electron bean 
frou tho :-betatron at an energy of 6.4 KoV. 
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- ABSTRACT: . A doubdle-focusing magnetic 8 spectrometer of the sector type is described, 
having flat and parallel pole pieces and developed for use principally in experiments 
aimed at the study of the energy lost by electrons in matter. Compared with the 
sector spectrometer developed earlier, the present spectrometer has double focusing, 
a larger energy range, and better operating characteristics. In addition to working 

‘with the electron beam of a betatron, it is planned to use the spectrometer in exper=|.” 
iments where it ia necessary to investigate the energy speatrum of bremsstrahlung. I. 
addition, it can be successfully used for an analysis of 8 and y spectra of radio-~ . 
active isotopes. The construction of the spectrometer permits exact tuning possible 
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